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INTRODUCTION
Phenolic compounds are the most abundant antioxidants in the Mediterranean diet and 41 they play a crucial role in human health and nutrition due to their behaviour as at room temperature for 30 min, at 50 ± 2ºC for 2h and finally again at room 126 temperature for 30 min.
analysed on a Hach-Lange DR 6000 UV-VIS spectrophotometer. On such equipment, 151 the colour of TOPW was determined by the difference of absorbances at 440 and 700 152 nm (A 440 -A 700 ) [1] . 153 154 Total phenolic content (TPC) was evaluated colorimetrically by the Folin-Ciocalteau 155 method [16] , presenting its results as tyrosol equivalents (mg of tyrosol equivalents per 156 liter of TOPW).
All physicochemical analyses were carried out at least in triplicate. UF experiments were carried out at 25 ºC in a standard ultrafiltration system (VF-S11 162 UF plant, Orelis, France) with 10 L in volume, which was described elsewhere [17] . All 163 the experiments were performed in total recirculation mode, except during the rinsing 164 step. Each PES membrane was initially compacted with deionised water for 30 min at 165 200 kPa and constant cross-flow velocity (2.08 m/s), recording the pure water flux J 0 166 (L/m 2 ·h) at the end of the compaction test. After that, a cycle consisting of two different 167 steps was carried out for each membrane: a TOPW ultrafiltration at 200 kPa for 2h 168 where the permeate flux J f (L/m 2 ·h) was measured, and a rinsing process with deionised 169 water for 30 min in which the water flux J W (L/m 2 ·h) was recorded again. Both fluxes 170 were measured by gravimetric method. To investigate the fouling-resistant capability of 171 each membrane, fouling degree (FD) and flux recovery ratio (FRR) were calculated by:
where J f1 is the permeate flux obtained at the beginning of the fouling process, J f2 is the 175 permeate flux of the membranes at the end of the fouling process (2 h).
177
To evaluate the membrane separation efficiency for rejection of phenolic compounds 178 from the feed solution, the following expression was used:
where R TPC is the rejection rate of total phenolic compounds, C p is the permeate 181 concentration of phenolic compounds and C f is the feed concentration of phenolic 182 compounds.
184
In the same way, decolourisation and COD removal were determined as follows:
Eq. (5) where contribute to the colour of TOPW [11] . As it is shown in Fig. 4 (dark 
